Human must have the ability to understand, because understanding can prevent people from misunderstandings and conflicts. Similarly, public junior high school (PJHS) students need to have mathematical understanding ability (MUA) for a reason, that is, MUA is an important part in problem solving. In fact, MUA of PJHS students was still low. This research was conducted to contribute in improving students' MUA. There were 158 students engaged in the experiment classroom as well as in the conventional one taken from PJHS 1, 2, and 4 from district of Deli Serdang, PJHS 17 and 22 from Medan City, Indonesia. Joyful problem based learning (JPBL) approach was applied to attain the purpose of the research. The study used essay-test to measure students' MUA. The score obtained was then analyzed by t-independent test, while student performance in solving MUA problems was described descriptively. Results of the research: (1) Students MUA' score was higher in the experiment classroom than in the conventional one. (2) The improvement of students MUA in the experiment classroom belongs to medium category. (3) The students' performance in MUA was better in the JPBL classroom than it was in the conventional one. Some students faced difficulties both in explaining the solution and in giving example of a mathematical concept. Overall, the students' performance was best at the aspect of presenting problem in mathematics equation. Based on the findings, the study suggests teachers to give reinforcement in both aspect where students lacked of by, for example, encouraging them to solve a variety of problems which eliciting the aspect of explaining and giving examples.
There are nine SAS given along all learning sequence. All students administered MUA test at the end of learning program. The students in JPBL classroom also take pre-test since we not only want to measure the difference of MUA achievement between the students in JPBL classroom and they are in conventional classroom but also interested in the improvement of students' MUA in JPBL classroom. The MUA test used is five items essay test with 70 minutes available time. The test was designed based on MUA aspects that modify from NCTM (2000), Anderson, et.al. (2001) , and 2013-Curriculum (Depdikbud, 2013): 1. Create mathematical equation to solve the problem. 2. Propose an example and non-example of math concept. 3. Classify mathematical equation into proper group. 4. Create graph as an interpretation of the problem and explain the solution obtained. 5. Using similarity (analogy) to solve problems. Three of essay post-test were presented in Appendix 1. At the time of topic related to linear equation of two variables, learning process took place at mini bookstore and canteen in the school area so that the students learned to realize the real problem, were interested in mathematics and motivated to solve the problems at hands. Whenever the topic related to Pythagorean rule, they searched for triangle-shaped around the school. In this activity, teacher act as a couch. As well as observation towards students' activity in solving problems and teacher activity in implementing JPBL, interview also conducted to both of them in order to enrich finding in qualitative data. Along with students' performance, both the students' difficulties and fluency in solving MUA problems are investigated through students' answer sheets. Table 1 shows that MUA score of the students in experiment (JPBL) class is higher than it is in conventional class. Result of t-independent test, presented in Appendix 4, shows that there is significant difference of MUA average score between the two classes. By referring to Table 2 , the students' MUA achievement in the JPBL class is better than it is in conventional class. According to Glass & Hopkins (1996) , it means treatment (JPBL) gives significant effect towards students' MUA. Standard deviation of the MUA scores is homogeny, meaning that there is no students get MUA scores far above average, whereas no student get scores far below average. The lowest score is 8 and the highest score is 17, just around the average score. Average score of MUA post-test at each school presented in Table 2 . Table 2 shows that at every school, MUA average score of the students in JPBL class is also higher than it is in conventional one. Even though, some students still get low scores. Output of statistic test give significant result for these differences. ass.ccsenet.org Asian Social Science Vol. 13, No. 12 2017
The Improvement of Mathematical Understanding Ability
The improvement of the students' MUA in the JPBL class calculated using Hake normalized gain index or N-gain, and presented in Table 3 . According to Hake (1998) , this gain belongs to medium category. Required implementation of constructivism-based learning more often, especially JPBL, so that problem-solving activities become a culture among PJHS students. Even, children should be encouraged early to involve in solving simple problems. Because in fact, since the baby, human being have confronted with the problem.
The Students' Performance in Solving MUA Problems
Result of MUA post-test classify into tree category as presented in Table 4 . The classification pointed out the performance category of students' performance in MUA test. Based on Table 4 , there are 88 of 158 students belongs to mediocre category, 37 belongs to high category, and 33 of them (< 21%) belongs to low category. This is quite good, because understanding is a high-level thinking element well above the retrieval (Anderson, et. al., 2001; Marzano & Kendall, 2007; Minarni, Napitupulu, & Husein, 2016) . Taxonomy of educational objective stated that retrieval is a product of memorization, while understanding skills is a product of connection, representation also reasoning. Someone use reasoning to connect one piece of information to others. Furthermore, students' performance can still improve because the age of students is in the phase of rapid cognitive development and basically all human being have capacity to learn in a rapid rate whenever he/she want it. Thus, mathematical understanding of the students is still developed. One other factor besides learning approach that give influence to the students' thinking development is the teacher belief. The teachers should believe their students are outstanding, and then they will be outstanding. Joyful Problem-based learning make positive emotion since the students enjoy along learning activity, so that enable knowledge store in long term memory for long period and make it easier to apply in new and unfamiliar situations or problems. JPBL make the students fully engage in learning. Average number of students' engagement in learning activity attains more than 85%.
The Students Difficulty and Fluency in Solving MUA Problems
Investigation towards students' difficulty is important because it means the students could not answer the question or give wrong solution. According to Hiebert & Carpenter (1992) , wrong solution or faulty the students proposed is one of a few way to improve mathematical understanding. In this part, the discussion and suggestion directed to the difficulties the students faced in solving MUA problems by referring to Statistic of Students' Post-test Result in Each Aspect of MUA presented in Appendix 5, and students' answer sheet. Along with the students' difficulties, we also observed the fluency they achieved in solving the problems. For these purpose, some examples of students answer sheet presented below. a. PJHS 1 We can found in Appendix 5 that the students at PJHS 1 face difficulties in the 2 nd and 4 th aspects of MUA. The 2 nd aspect is to propose example of gradient concept. The 4 th aspect is to draw graph in order to aid him/her solve the problem and explain the solution obtained. An example of student' answer sheet showed his/her difficulty in 2 nd aspect of MUA attached in Figure 1 . Vol. 13, No. 12 2017 If the student in Figure 1 write y =2x +2 instead of 2x +2, then it is true as an example of two parallel line. On the other side, example of line perpendicular to other line she/he proposed is wrong. It means, she/he has not understand line concept and the nature of gradient yet. Even, this shows he/she has difficulty in the process of retrieval knowledge from his/her cognitive structure. Therefore, the teacher should give more attention to this aspects by giving frequent problems elicited the ability of giving examples as well as non-example. We can found examples of such problems in NCTM ( In Figure 2 , the student create both correct mathematical equation for the problem and give correct explanation about each variable included in the equation. This student can represent real life problem in mathematical symbol. In other word, he has capable in making relationship between real life problem and math symbol. This capability is an aspect of mathematical understanding, as stated by Carpenter & Lehrer (1999) . Overall, most of the students has capable in complete this task, a few number of them still enable.
b. PJHS 2
The difficulties of the students at PJHS 2 in solving MUA test are in the 4 th and 5 th MUA aspects. The 4 th aspect is to draw graph in order to aid him/her solve the problem and explain the solution obtained, and 5 th aspect is to use similarity (analogy) to solve the problem. Figure 3 Researching students' performance in solving problems aimed at exposing students' abilities in the 4 th aspect of the MUA, it appears that this student having difficulty. This student could not create a graph as requested. If he/she represent information in a graph, probably he/she would be easier to get a solution. One of the striking things about the observation results is that students avoid the activities of drawing to represent the problem. If confirmed to the interview results, this issue indicate that the students are not used to drawing, so rigidly when forced to make drawings/sketches on a situation or problem. While, it is clear that drawings or sketches are helpful to make problem clear and help to avoid misconceptions. Sketches/drawings/figure is useful representation. As implied from Carpenter & Lehrer (1999) , representation is an element of understanding. Therefore, if one lack of mathematical representation then he/she could not acquires mathematical understanding. The performance of the student depicted in Figure 4 showed that he/she is fluent in solving MUA problem related to 3 rd aspect of MUA. That is, he/she fully understands the concept of linear equations. Moreover, he/she is able to classify the types of linear equations to linear equation of one variable, linear equation of two random variable, and the system of linear equation of two variable, and give explanation. According to Marzano & Kendall (2007) , this student has the ability to symbolize knowledge and integrate it into the knowledge already available in his cognitive structure. Explanation given by this student showing the characteristic of understanding (Sierspinska, 1994) . Not many students can complete such MUA task.
c. PJHS 4
The students at PJHS 4 face difficulties in the 4 th and 5 th aspects of MUA. The 4 th aspect is to draw graph in order to aid him/her solve the problem and explain the solution obtained, and 5 th aspect is to use similarity (analogy) to solve the problem. Figure 5 depicted student' difficulty in completing 5 th aspect of MUA. The student performance shown in Table 5 point out that he/she understands the gradient concept of a line, but does not yet understand the concept of two parallel lines. That is why after determine gradient of line, he/she stopped, could not complete this task anymore. When compared with observations, this student is inconsistently involved in discussions or solving problems with his friends in groups. Thus, it is hard for him to grasp full understanding in math topic learned. The students at this school have mastered in the 2 nd and 3 rd aspect of MUA, that is to create mathematical equation, and classify mathematical equation into proper group. We give an example of student' performance in completing 2 nd aspect of MUA task as presented in Figure 6 . Performance of the student displayed in Figure 6 shows that he/she is fluent in giving an example of two parallel lines along with correct explanation as well as proposing example of two perpendicular lines. Observation results revealed that this student actively engage in group discussion to solve the problem, even, sometimes dominate the group.
d. PJHS 17
The second and 4 th aspect of MUA are the difficulties aspects for the students at PJHS 17. Second aspect is to propose an example of gradient concept, and 4 th aspect is to draw graph in order to aid him/her solve the problem and explain the solution obtained. Figure 7 shows the student' difficulty in solving 2 nd aspect of MUA problem. instead of mx + 1 parallel to y = mx. Result of interview to this student find out that in his mind 'mx + 1' is an equation, a line. The purpose is to avoid the repetition of writing the letter y. There is obstacle to declaring what he thinks in his mind. This shows that the concept of line equation has not been firmly entrenched in the cognitive structure of this student so it is not easy for him to retrieve that concept. According to Marzano & Kendall (2007) , of course the process of retrieval knowledge is to use in problem solving. The students at PJHS 17 fluent in the 1 st and 3 rd aspect of MUA, that is to create mathematical equation, and classify mathematical equation into proper group. Figure 8 clarifies that statement. Creating math equation for a problem is one kind of interpreting ability that is important aspect of MUA as stated by Anderson, et. al. (2001) . Based on data in Appendix 5, the students at all school included in the research have fluent in this aspect of MUA.
e. PJHS 22
The students at PJHS 22 face difficulties in the 2 nd and 4 th of MUA aspects. The 4 th aspect is to draw graph in order to aid him/her solve the problem and explain the solution obtained. Like the students at PJHS 2, the students at this school also do not like to make pictures. They always shy away from the task of making pictures. In drawing art lessons, Indonesian students generally only know to make two mountains flanking the sun that shines. It is rare that once a student stands out in the art of drawing. The 2 nd aspect is to explain the solution. Example of student difficulty in completing second aspect of MUA presented in Figure 9 . Vol. 13, No. 12 2017 claimed he/she made. Finally yet importantly, comparing to TIMMS (Mullis & Martin, 2012) and PISA (2012) report, MUA score of the students in District Deli Serdang and Medan City are quite good. Reported by Mullis & Martin, Indonesian students' score for problem solving is categorize low. While the results in this research, students achieve more than 62% even though the problems more complicated than PISA's or TIMMS'. The rational for this is that students who take the test organized by TIMSS are students who learn through Conventional learning, while those who follow the test in this study are students who learn through joyful problem-based learning. Again, it indicated that joyful PBL is powerful in promoting students' mathematical problem solving. In this case, mathematical problem solving that emphasizes the capability to understand the problem and solve it. In this study, JPBL gives significant impact doe to the teacher is obedient in implementing JPBL and consistently used the syntax of JPBL. Furthermore, learning process took place not only in the classroom but also in the school garden and at mini bookstore in the school area. The teachers also always start learning activity by raising questions that arouse students' curiosity and motivated them to engage in group-discussion, and provided proportional scaffolding. Nevertheless, it seems that scaffolding is not sufficient if given in front of the class for all students. Scaffolding provided to group discussion, not to all of the students in the classroom because each group had different type of difficulties. However, if it done, the teacher's time and energy is not enough, even for a class of 20 students, around 5 groups. Thus, constructivism-based learning seems to be more powerful if implemented in classrooms with less than 20 students. Of course, it needs forward research to prove this prediction.
Conclusion
The research results are:
(1) The average score of mathematical understanding test of the students in experiment classroom is higher than it is in Conventional class. It means, the achievement of students' MUA is better in JPBL class than it is in Conventional one.
(2) The improvement of students' mathematical understanding ability in JPBL classroom belongs to medium category.
The students' performance in solving mathematical understanding problems is better in JPBL class than it is in Conventional one. The students faced difficulties both at the aspect of explaining the solution and giving examples of math concept. They do best at the aspect of creating mathematical equation. 
